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(57) Abstract: 



PROBLEM TO BE SOLVED: To make it possible to attain 
the increase in the luminance of a multi-coior light- COPYRIGHT: (C)1997,JPO 
emitting device and the color mixing performance of the 
device by a method wherein a plurality of electrical 
connection members are respectively connected with the 
respective emitting observation surface sides of second 
and third semiconductor LED chips. 

SOLUTION: An LED chip 102, which emits a red color of 
a long luminous wavelength and is used as a first 
semiconductor LED chip, is fixed on a stem 104, which is 
a substrate common to the chip 102, an LED chip 101 
and an LED chip 103, in such a way that the chip 102 is 
pinched by the LED chip 101, which emits a green color 
of a luminous wavelength shorter than that of the red 
color and is used as a second semiconductor LED chip, 
and the LED chip 103, which emits a blue color and is 
used as a third semiconductor LED chip, and is 
positioned in the center of the chips 101, 102 and 103. 
The chips 101 to 103 are respectively connected 
electrically with lead frames 105 to 107, which are 
electrodes for feeding power, and are electrically 
connected with the stem 104, which is made to function 
as an electrode common to the chips 101 to 103. At this 
time, a plurality of electrical connection members 108 
are respectively connected with the emitting observation 



surface sides of the LED chips 101 and 103. Accordingly, 
the reduction in the luminance of a multi-color light- 
emitting device at the time of the long-time use can be 
inhibited and the color mixing performance of the device 
can be enhanced. 
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x,mi mmm^t&wn commmzm i <r> 
m&Mts, *) m^mmmmtti m 2 sxm 3 m 

ix^mmmmfc'jr* < 1 %> 2vj±<rmsmim 

7 0 0 n mX'fo 0 , hJIES2 W*flaQfBISft£#4 9 
5^5651^1^0, ff f 3 ^¥#ft«)3&Jfe&£ 
#4 3 0**4,4 9 0 nmtftS ftS^l IB80#£3feie 

[iiM3 ] liflMmaiffiMtlStt^^m 1 cn^m 

w<om%mm^m- 1 ot&imji 1 tet»£fi 

im&5 ] IfSif l iBi»M»^£ v b y ? x 
^*;kfc«RWtfi9li5*i)t»»llI»i:, £*TtS*iS 
[0001] 

%him<&pm*mm Lx?mz^z> %%mm^z 
mu mz, 9msmmim<. gftiawmnmm 
mm^mzmti^^m^Rx/^iim^tzm 

wri g&7/M? hlsi/« Ltzm^mmzm- 

[ o o o 2 ] # ?f^&&<DA*ifiimt&*mm 
^mz^xa, m^xmmm^\ zcDUZ^sim 

[0003] \,ipui&t>. mmwnwssmM.. m 

IZ^Ri-ZtXI/Ztem^X^^K 
[0004] «B£7;^5-^* f srfSTft6R 
GB (#. W) =JR^^WJWMEt«*iTIB 
(£TF, LEDfcof.fc. ) MffifeSfl. 



liZhMz L E D im. @ $ flT V ^ h . LED^H^iS 

sat** &*cD**iiHfctt^£ta#;«. hm*^ 
•< mt m Lxmmmmm%xh o , Es&tsfiE&tf 

[0 0 0 5] HCOLED t LTf±, ^MMUXh^Xf 

^msm^i mentis, uxy, *mm*£ 
m^m.m^t\&, mmu±izm-ft>tifz%ft 
^mm^hmmm^Loh^mmmmm-f^tL 

fl"$-£Sfc6fet2rD. jStSt'fin-, attires*- 

ry^s, =s-LEDoBjii>§^isiBLT«a 

tUW6-l 7 74 3 0^-. ^^6-1 7 74 

[0006] RGB3Kfe£ffiffiUtLED«fi&^# 

^LED{i, £hV4 0 4, 4 0 5, 4 0 6&^|x., 7. 
•fA4 0 7±^#feLED^-77°4 0 1 fcSfeLED^- 
<y7°4 0 2St/'#feLEDf-'y7°4 0 3 %WM.LXfo 
S. *feLED^-y7°4 0 1 . JSfeLED^--y74 0 2 
LEDf-774 0 311 WL-ftUOimWfcfcR 
^^fltz-^mmt X7-A4 0 7 t Zttl&XA 
-7h^^UTm^t^Uffi^co«ffifcJ£ty4 0 
4, 405, 406t i±«^W®^« 4 0 8 £ffl^T 
feULTfcS. &tEl5^t-iat, 
«T-^$^X^MSIi^^i[^5 0 1 1 , 
SBjox^df. ixjffjg^ fc>^,^5 5SB^SW 5 0 2 b , Sr 
Sf-§^-;H<'5 0 3^ffM§^-l>o BP*>, t-^KS 
0 3f±, #LEDf-y7*40 1, 4 0 2, 4 0 3K« 

EffiJ?!ccO#L E TO- v 7Z*tl?tlf&£Zi£hZ. ktz£ 

^xTm^m&ftihhh^&mmi-t Lxmmz 

^fmmmmmzwMti ^z^ xm^mm 

[0007] ifrb&tfti,. imm.vm.&m±tf 
m^tn^-B^ ^xam-mmzmm^xii 

* L<&im-m&mtmm-th 1 1 ifi-^bhtix 

[0008] 
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[0009] 

i <7)¥mmm?m i v&m&z m^%m. 

b i>2&±<7y&mmmtfimiii%xvh3> 
[00103^. mmmmm, i ^^mw^m. 

mm 6 1 0 7 0 0 n mTi 0 . MfB^2 ^>¥»* 
<3S&3ftfc£#4 9 5H5 6 5nmt*l mrffil? 3 <D 
^tt^tf&Kfcg*^ 3 0frfc4 9 0 nm<0#«tS 

[ o o 1 1 ] § £> mimmmm^mmiofitcw, 

1 «¥«ft«««B<J«m:W 1 oc^^MST?* 

h. 

[0012] mriail2&i;S3^4m««SW)Sm 

[ 0 0 1 3 ] S =&^»**^«s^(c-em± 

[00 14] 

im<mmi *WBtmmm 1 ^mt-ri. -n k 1 

[ 0 0 1 5 ] *H«0^H5t<3l2^*figkt--S i k Je J: 

[0016] *mmomm3(om8,ti-&zk£]: 
*) , Looses* isms-ftr* i k #'t- 

[0017] *SI&BJJ<7)i«*Il4 fc-f S £ t £cfc 

[0018] *mmcmm5com8.ki-& ; k t x 
mmm^tt^m^^m^m^mmiz^x^ 

SSfett^JKiiS - k * ffi^S^S i t § . 

[00 19] 

^«T^fcv vt {jsfett, weavm«tt*«ftL e d 
f- v r tR»t ft t«^Wi^s«k . «£on$r § # 

LED««f3ei!{ffcJ:oT**<S£b*ii:*Jlv^ 



[0020] *.*mifu±<oa*i±£ 

*Wlfc»r S :tMLEDf7 TOffiBfc i -j "Oft* 1 

[0 02 1] flp%, LEDf-yTti, Sft^SftSikT 
TX'liM'? LEDf 7 ro^3tfe^vife§-t 
vraqf&t-tsa&iists c: k ^ajsiearv*. # 

m*1»mL-fh. Ltz^X. ffcft?fcft<7)ll&&LED 

<mtt&b%l hixh. 
[0 022] Ltztf-oX. a&fcS^^LEDf-yT* 

fcfttrm^WjjggSSSStt&JiH'l-i k 
[0023]-^. Sfe14c0^k(i^»*^««W^ 

mizx -oxm^n-jj^tti z b izx i x£ 1 1& 

b%tt>tlZ>. ?^j^VTOK£ft£?S¥*ft 

iiiib^wv^r <oa:«oJ*-g-{iKJR$n#< irs i kS 
t/JfflfcJE*«*A«RSft3ti D 7 >f ^-^r k* k «St£;h. 
^m^S^f ^ k s k OfflSSS&££ 

[0 0 24] 4fc s LED*-»^WcKSIL-»'«*/l^)± 
c\bifX% h . ±T*iaH:t5V^T#fe**^fc LT 

^fes^'Wfe^ i o t m t titmmxn . xm^mz 
mmmt^-m^zitK^^u-^^y^m-m 

v^^*fekHfe, *fek*fek i k J: 

W ^*k LTMif^& B bfeW#l. i k ^T"# £ fc 

[0025] tlT, H&fflV^T*K^&l¥ilQ WJW- 

^BJWWB&^m-C-S, S . MSHOHSr &#LED 

EDf77"l (3Bt3feS6 6 0 nm) 

t4LEDf-y7 , 1 0 23S«^»fi (Mt«480n 
m ) SfKei- S L E D f - >/T 1 0 3 ^'ftaSKTS) «. X 

TAio4±{c«ara*ttfflLTHjgLr**. it 

T\ LEDf y 7%, ^^ft^S^SVV^fe^^k 

L"CPIHfc:»fek»fe*iatrs»jjifcLTfti. #L 

EDf7/10L 1 0 2. 10 311 

filfii-S ^fcC0mST-$, IV — 'P 7 V-A 10 5. 10 
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6,10 im&mmmt Lxma^tx^A i o a 

U-K7WA10 5li WSsrt—lVY 2 0 9k LTX 

t^mm^z x mxtz z t \zx~>x%wm? 
nrn^LEDtuTv^i.-. mmwztstti 

[0026] (LEDf 7 710K 1 02. 1 03) 

MOCVDfe^tiO^SitGaA 1 N, ZnS, Z 
nSe, SiC, GaP, GaAlAs, Al InGa 
P. I nGaN, GaN, A 1 I nGaNf^M 
mMkLXB&Z&tftoffm^til. ¥»*<7)»3t 

t Lxn, m i s%&¥PNmi&%uz*mm. ^ 

h. *mmnm^^gihmz£^x$mkmm 
$\-ytfr t>m-%± x-mmnR-tz z t & . 

[ 0 0 2 7 ] ±iaffil£^*S**M$flfc^ 

tt^xA-t?*^ ^ymmftz^m 7v- k 
*«-fi>^ ^y^v-fci mmyivA y h?& 

-yttvh) , ^ti-jT^fmw^xA-sws. ft 
7 -f a'- t J: 0 4«7x; n - \,zm>X m^x??A7" 

yjy mm.) imnmrnsmzm^tz^ twit* 
[0028] ^niajraiitsic^mffi^^-rs^ft 

fc<±«#»**Bfa^Ktx -y &y y LX$>&Zkff 
x^y^kLTte, t^x.yf-y^, 

<7X-y hXyf^m*. h'^'fX.yf-y^k UT« 

m«'KMfe^yx.yf->'?\ -^ysyy^ s?K 
h-Ai y f-y^\ e c rx y f-y^aw&fi* . 
X, ^x.ybx.yf-y^tLTfi. ft'Kk«^Ifg£ 
ffl^Siktfaj**. fc£U xyf-y^ffdWWSf 

[0029] f^h&k''^ffiffl£#Jl:W#1^ iSOKfc 

¥3ttS-fflV>S£k##* L<, *fc, *feTI«rU9 

a, ^y$;\x7A, #U^A, *tJBtf>¥#*£ffl^.&£ 
k * L Jfflfcfc J: o TSfflf £ £ k MS 

[ o o 3 o ] aflyyy ^A^b^*^*&ffiffl 

mMl:lit7r^f^, s i 



AlN^)^»/7r-Ji*mt-¥-<0±fcP-N«f^& 

^*fifc#y wNWfcjg&stf*. &fbyy?A 

TSi, Ge, Se. Te, C^WSmXthZbifi 

PlK-^yrasZn, Mg, Be, C 
a , S r , B a^£ K-TStfS „ >J 7A^#* 

[003 1] £5LT-Ct»fc»fi(^)»ar*LEDf-y7* 

mMfcioTaSKfflV^ik**?^ 
2ffl, f/l-PSh. 1 Ifotf^ £ k j&sjf} 

&*i*!Brcii&< , mmzfctxn&biiiws/ex'* & 

LED^y7<0ffiBk LTf±, M!fcft<9J|V>LED^ 

-ww^aff *i3»«iifcE{iti> ztvm u\ * 

ftW^k LTJ4, «HtfiLEDf-y7 , tat4<Utfffe 

a6^i±#fe<7)^*^^6 10nmH7 0 0nm,S 
fe^4 9 5 nmi't 5 6 5 nm, Wfec7)^3t*fi^4 3 

[0032] ( m^s^^M^s 108) nmmmm 

1 0 8ttTi±, *LED1|ffifc^-S-^tt. «S 

tlh. IXliO. Olcal/cmVcm 

/XiBUbWff4L<. i l 9fftt<(±0. 5cal/c 
in'/cm/mtT*4. ^ftWfcfi, ffl, 6 

7 ^ 7-s-ffijrc^« u^s«ttffi#^^fflv^ i k 

[0033] *^ti3V^TfflV^^SII^eWg^ff 
k LTii, iS3SttrfiI±<0gWTS»|g(tS ; k*«iB*5 
*\ *<*6k«361if«i^S*i6fetoWBtt*H£T 
t/t^'oT, l-5^LEDf-y7"kLTttSBKffl 

[0034] L^t^r*^, *WfflHfctJV^Ttt4'*H 
£7)LEDf-«/7{±, A> Kdf>7*vh§V^^is6^aa 
*y«Sr<«WWSR»»* 1 oR»tiaBa^fc+^k4 
S . «mW»^a5ff 1 oT'ft ^> k HfllO LEDf-77 
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[0035] («^WfS^g|5) *W»fl|ceViTfflV^ 
ft£*&«8Sail 0 9 2: {2. #LEDf 7 7ttA^ 

ft t is i t ^ tut l e d f - -y 7±.<vm§mm& 

**0-«*lWR"f*ft*VH\ SBHatfciJVVCLED 
2 0 %i;LBt*t£!&£Wa . JtttWfc 

Ji. yj^—tfyTJymMtekt&t'-jw led 
*> ^ ossjeaw § ft* l e d ±.<nmM^m%mmm: 

fl £ 2 JiLkStt S |fi|±3 -frS Mt&Kffi 

[0 0 36] =5rfc^ *K%HHTV^LEDf-y7"i0lBfe 

[0 0 37] (M)*WfiWfcfflV^*L«LEDf-v 
«ffiS& B B ± £ GaP.GaAlAs ^^ft £^ 
^Jstt££3S^«ItC J; 4 7 >y t<y?\ iSK<7» tt£ 

ixm \ ^ti?tiW£commz?mii&*?x^ y?yy 

*5fcft(SPffitt^*t*JV^T 3 0 0-4 0 0°CT-m 

[0038] ^m^nm^iYLT^yt^h^ 
•ftmm\ ) comfctt ttz, pmm 

[0039] >J £*l&<9& 

frfcgffctWBi: LT, MitfAu, Ni, Pt % A 
l,Cr, Mo ( W, In, Ga,Ti,Ag, Rhf 

fr^MffiiLTITO. Sn02. Ni02^c7) 

itmmmz marts z t hm^s>&. &sm:m& 
k-r&fimbw&mmMk. x^y^mm^m^xm> 

A> ^JSfti oTJft«S*fc|jL y?Lx 



WBfcioTfcH*** 1 , $?4b<(i, o. ooi- 

0. l^mT'^O. JtOffJUtt, 0. 05-0. 2 

<mfttLXl±. ™*#BW£J5tT©j£$-fr 
S £ k S . PS#*tt£*tS¥SWWH£ttfc:JB 
^?tt/t¥ffi*«Si±. «S££W3J£(f£W^t 

[0040] ^tt^ pmmmim^xm<mm^ 
k-ti^ktm±u\ ^m&m>MkLx\±, a 

X, PSmffi^>^< t 

W. Ni . A 1 , In. Ga, T i . AgfrfcHKSfl 

-< yrtm&tkxvTj y?mmk lxha i,au 

fis ^**^ji«B#, P^mffi+t*>fW y^MS 

%^Au^ikki-6tktfmzifi l\\ 
[ 0 0 4 1 ] -9-7 r 4 ^SSCfcMvvfcgflltf U «7A3R¥ 

mfaw%^. Nwrnrnft^ti^mftkm^mzmm 

^tlSmffi (JMTs NMmffifcP?^. ) £LT(iCr£ 
fetiN i 4fei± N A 1 (Dm. LT(±Au. P 

t.Mo.Ti, In^Ga.Al. WiOaBRSilfe 
-m<D^mk, Cri^ *Jtt±Ni fc<0-&^. C 
r-Ni^atll Ag, Al s Ti, W*?%cr>-££ 

msmti^kifiv^t. ztit>com&kt&z. 

ki>?%&. NStffit LTS±. ftCrm Cr- 
N i-^-A. Cr-Au^ N i -AuM, Ti - A 
l4fcttTi-Ag-&£**#4U\ MWCr, N 

1, Ti, Ag^till ^SfWlMfitj:', 

m^j^^mt^^mmzm&^iui^ab^ 
Mx^y^M'mh-th^kkzi^xmmm^^hL 
[ o o 4 2 ] a^bsry ^A^ft^^ii. us 

htzWZA 0 0°CiiLhTT--^tl>; fci*ff 4 U\ 
l 0 o "CIUTT'T*— — 5 ; t *tjf 4 L v \ § a, c 
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SVM-tl i k . SUtt^ffioi k *fffi# « . 
[0 04 3] 04) SMffigkLTte, # 

TA§4±a»« 1 0 4 k LTfflm*NS*£tt*LE Df- 
y ?A h*^)»iS-e8ffltt-*«(=-H»-=Sr±* § 

T*>±K XfAl 0 4£#LED^4*3M«kl.TffJ 
[0044] #LED*y7fc*f*fc*)Mif«fl: 

&mzmntxi>&\,\ mmm^mAttxit3 

0 0un-cm&TiffiiL<. £*)mL<li. 3u 
Q-cmJaTC**. *fcs *TA±£»*tf>LEDf- 

0 . 0 1 c a 1/cmVc m/CBUbWf* L< J: <9 
#aU<{40. 5cal/cmVcm/cait* 

[0045] 05. 1 06. 1 0 

7) "j-H7WAtLm tfyrJyyy 4 

ffiftkLTH;. 3 0 0/z£l-cmJJTF36W*L<. 10 
ff4L<«3Ai£J-cmJ2rrT»*. itlt^jfeff 1 ** 

[0 04 6] (*-;H<2 0 9) *-/H«2 0 9tt, # 

LEDf -y rat^iKtf<issKaEH^s:^a5*^fiia-rs 

fcftfcWt* i k * L<Hftt=litll&*fflvvc}Rifc 
<mmz-fh £kfc,fcoTLED*»4> ct)^J § * 

*fc^fikfc#s. JiEffim^-^ f mm ttx 



[0047] («7fiS3 0 1 ) S*ga3 0 1 k LT 
IV 3 0 2 k HIM 3 0 3 4 kmW^ 
: ?&{£K^«^ffiKtSli=SrkHfWT^ 
ffil«A^tti7JA,u;Ui i -9 TrW X7W 

mx'*zmwo. m>mtLxi±. xxztim^ 

T-?Z~mHZtmZ-t&RAM (Random, A 
ccess. Memory) k. f|R AMfcKttSftS 

StTX-f ^f-y^StlT. LED 3 04 

F 7-f A- k fcffi*. 4 . PfifSMHl&ii. R AM fcJEtt 

SftSr-^^LED ^TB* H L T ; NV^ft 

TftSK^^Ji. LEDcOF5^ A*-fcA*3*iT F 

kLED«T§il. *7£&6k?l*T$fti>. 
[ 0 o 4 8 ] OT, =WBW*^)llftMfcov^TSKW-i 

a 1 . *mwi±mwmMM<7)#.i,zm$LZti& i>coxi± 

%\,^bteWo£X'i>&\ 
[0049] 

[^ffiM] 

[mmmi i %&m;m?izm^ti&&LEDi~v 

7\ iSfe. »fe5.V'#fe^»*JiO^#:k LX^rti^f 
fLGaP (^i«S5 5 5nm) , SiC (%7K«ft4 
70nm) . GaAlAs dfeft?fci|6 6 0 nm) Srffi 

[0 0 5 0]I«<Id±, ifeJMtl,LEDf-y7 

wimmgkf%&mxmw,mi,zpw#vyj± ■ mmmwi 

ItPSGaA 1 As£j£JIU WlfcNSGaAl 
As^^L. !63te1S«rftSPS!GaAl As« 
3 #4. Wfefcf&JGtf- 4LEDf--yTi±, NfflESEJbfc 
SfflXh^^r^/HSia^fiS&fflV^TS i 

LED^>y7°(i. mmfcMmzj; DNMtf'J^A • yy 
«& B B ±^NS^PSxh^^x^;H^ftaT"?ia 

[005 1 ] «-LEDf-/Tfc^S^mSfttt % ttlftl 

%&xdp m^mwfo h v nzm^mmmmz f 7 
m^xw&mm^tz. zoixxztz&^mm 

XJ\-%LED1-yTklXmtZtMZX?y-(rt 
-\,zk~>XX774yy4y*3\\Vdk. ^iJfcioT 
3 5 0// mft $ fcflfflf Lfc . 
[0052] iOLE Df-y7°^«KMtt^V« 
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>-1»llitJ:-5T@l^<E«L3t. HI fi, IBftfcft 
<?*mS*(66 0nm) JMtSLEDf-yrW 
ft J: 0 &fBM»^1t£ (480nm),ife(5 
5 5nm) OLE Df-^rfcteSiftTtfJ'frk&l. <fc "3 

WtTtSO. 0 3mmCDAu^LEDO#ttffi s 

ft &il#feOx*°dc yffjg^l £ ft£ * -v r^iz Aft 
1 2 0°C. SBSrarcSMfcS-frfc. £ a LT££&3£*7- 
iffiX $ ft£ L E D £ 5 0 0 »j£ t fc . 
[00 53] £OLED*£8U:fc:7X7ffltf>V 

b u y ^^ftdStWii^liW k«»=»M 

S-*03^LJt^Sif* 1 0«FML£< TOPU 
KONtiBM-TtiotLED^x • yfeJSH (K 
ell Chart)itfifi(x=0. 3Uy = 
0. 3 1 ) tSrSS-LEDf-yT-tfttflg (a) Mfl 0 

ooB$ra^m*iTf^3es (b) hwm^l^ 

S«f#* ( ( a/b ) X 1 0 0 ) t Lxmuz. MMS 
Utt. ^ft^'ft L EDO 1 0 <BPF%2rH flsMauf^KPJ 

[0 0 54] [itKMll^LEDf-yT-^WWSW 

$J l k maw; Lt^feMSfMIiMSM^t 

fc. i<oLEDatv«^B*satMikHHWcLra 

[00 55] LBOm2 ] 3S3K$ftjlOfii$SVVfr&£f& 
3£tS43Wt;£**£ LW*Sifc*fe&tf lite* Wtth 

* SrHJfeW 1 k mmz LTSfetfc. 
[00 56] [HJSM2 ] LEDf >y 

HffiW 1 k |BF*t= tT^fe^TtS^Vlft^ffi^ffM 
$ . :«LED £E^3SB & ISSSfll 1 k |5»fc L 

[00 57] [5SJSW3 ] ^fe**«TCCfflV^ft§# 

UfWilInGaN(MIl52 5nm), In 
GaN (MSS4 7 0nm) , GaAlAs 
S66 0nm) tmLXmULZtt. 
[ 0 0 5 8 ] #fe*SbErfSLEDf-7T 

mtfVVM. ■ 5tfSfflR±fcPfflGaA lAsMIU 
(OICNIG a A 1 A s & J&ftU *MSHWC» £ P 
IGaAlAs ijfM^^l . 

m^XA-(i ff§4 0 O/jmWr^flfti 

t n §mt/ p sate? u ^ a ^ ft^fr m o c v d 

HL&WX *tl&i 5 urn. lu mimtZ *\fn«a« 



[0059] Sfe&tf*fe<OLE D^714. ffetSffl 

BfBfc»*'t»*t'f LTWtfWBftWRfrC* Sid 
PS^*£^i±Nimi#£^W^^x^ 
yj/f *. Kfc. NSlffik LTT i - A 1 

¥»#^x; v- £LEDf-"/7°k Lxmm I tzMzX 

fc: J: ^> T 3 5 0 ju mfcO*$ 3 \tfm Lfc . 
[0060]-^ MLE yrii^WfSMS 
k LT&Jfe+'frOIB 0 . 1 5 mm(7)Rt«&MRI 

^ffi®jMT*s psg a a i a sWLrtz&kw&m 

klTMQmmzX^XBfcZtt. iOLEDf-yT 

Wttl L E Df-y7W*k4i i 5 (CjMBWftfflV^ 
TBSeStffc. &*S. tafeLED^/T&tflH&LED 

Df-y7°KMLTii$*#Jk l/t Ag^-*h£fflVvt 

[0061] vt^-^yTyymmm^xm 

g0. 03mm»Au^LEDf7r^Sls Xf 

Afttf >J - h 7 u-a £W -v-^yr-f y ?* Lfc . * 
tJ. #feLEDf-y7°£MLTi;L USS^^tSSLIft 

fc. ift&**fe«x^yffl|g^«Sti7t^ ./7-«f 
icAft 1 2 0 °C 5 BfrelT-Sft § -fr ^ . i 0 LT ^fi»3t 
*W}A?ftftLED&5 0 0W)SLt. 
[0 0 6 2] JXfc. i«LED^il±C7X7»7 

h y v ^xtt^ffiSL^ftmigKE^kmmwt®^ 

§*^^g^^L^ 0 iOLEDRt/'^gfi^* 
[ 0 0 6 3 ] ^ 1 Ofg^^*^^Bfl0^fe^*^' 

*^*ftrv^ik/&%^o^„ t/t. 3t«ftjs***ft 

ftTV^ i k t i DjgllttfcLE D t 
[0064] 

%m?m/%ti zm\ . mmmmmzis 

k#ffi*l>. Jg(c. ^SKkLTW^«^{4. ^.I> 

[Hfflo^m^isHj] 



(8) 



#HW9-1 6 786 1 



[01 3 Mmmmmm^cohEDmmmmT 


108 


mmmmt 




109 




[02] mmm<n%mxm=f-mm ufc l e d <or 


209 




B^HTftl.. 


30 1 




[03 3 *gl^^^fe^&fiJfflL^^^E^)«fB& 


302 






3 03 


mNUfi 


[04 ] rt^sjtit^^^^L^^-fe^e^^ 


3 04 


LED 


f Ijffl Lfc L E D»H&BWC2b S . 


4 04, 


4 0 5. 4 0 6£t°y 


[05 ] *^Hjjfcfl^fc»^Lfc£fcf6a^£ 


407 




f Ijffl LJtLED CD W«^0T-S> S . 


40 1 


*feLED^>77° 




402 


ifeLEDfy7 


10 1 SftLEDf'/7 


403 


WfiLEDf-yr 


102 SfeLEDfvr 


50 1 




103 WfeLEDf-vT 


502 




104 *MS«fftl.XTA 


503 




1 05. 1 06. 1 07 


mi] 















8 0 

(S i C) 


9 0 

(G a A 1 A s ) 


8 5 
(GaP) 


mm 2 


8 0 

(S iC) 


9 0 

(GaAl As) 


8 5 
(GaP) 




9 0 
(I nGaN) 


90 

(GaAlAs) 


9 0 
(I nGaN) 


mm\ 


7 0 
(S i C) 


8 5 

(GaAlAs) 


7 5 
(GaP) 


mm z 


9 0 

(GaAl As) 


7 0 

(SiC) 


8 0 
(GaP) 



(9) 
[HI J 



mm^9-l 6 7 86 1 




(10) 



mf¥9-l 6 78 6 1 



[03] 




(11) 



#1^9-1 6 786 1 



[H5] 




